Introduction.
When a stress wave strikes a crack, a stress field is generated which contains square-root singularities at the tips of the crack. The question of fracture under the influence of such a stress field was investigated in [1] and [2] for anti-plane and in-plane motions, respectively. In both [1] and [2] a semi-infinite crack in a twodimensional geometry was considered, and it was assumed that the crack propagates in its own plane. The principal task of the analysis of [1] and [2] consisted in solving an unusual transient diffraction problem, namely, the diffraction of an elastic wave by a semi-infinite crack which starts to extend after the crack tip has been struck.
In this paper we also consider transient diffraction of an elastic wave by an extending crack, but with the distinction that the crack may propagate under an arbitrary angle with its own plane. The incident wave is a plane horizontally-polarized wave. It is assumed that crack propagation at a constant velocity is generated at the instant that the tip of a semi-infinite crack is struck. An expression is derived for the stress intensity factor in terms of the speed of crack propagation and the angle of crack propagation.
For a step-stress incident wave a solution for the particlc velocity is sought which shows dynamic similarity inside the circular region of the diffracted wave. A crucial step in the analysis is the use of Chaplygin's transformation, which reduces the problem to the solution of Laplace's equation in a semi-infinite strip containing a slit. Other applications in elastodynamics of dynamic similarity and Chaplygin's transformation can be found in [3] and [4] . The Schwarz -Chris toff el transformation is subsequently employed to map the semi-infinite strip on a half-plane. The appropriate analytic function in the half-plane is obtained by a method which was discussed in great detail by Muskhelishvili [5] .
Expressions for the shear stresses and the particle velocity in the vicinity of the crack tip were obtained by means of a limiting process which is analogous to the one worked out by Sih [6] for problems of static equilibrium. The interesting aspect of the results is that the dependence of the near-tip fields on the angle of crack propagation separates from the dependence on a polar angle centered at the moving crack tip.
where w(x, y, t) is the displacement normal to the x-y plane and cT is the velocity of transverse waves, 2) where n and p are the shear modulus and the mass density, respectively. At time t = 0 a plane incident wave of the form Wine 0, y, t) = /(r) (2.3) where r = t + (x/cT) sin a -(y/cT) cos a (2.4) and /(r) = 0 for r < 0, strikes the tip of a semi-infinite crack. The position of the wavefront prior to time t = 0 is shown in Fig. la . It is assumed that the crack starts to propagate at a constant velocity v, where v/cT < 1, at the instant that the crack tip is struck. In contradistinction to earlier work, the crack is, however, not assumed to propagate in its own plane, but rather in a plane which makes an angle kit with the plane of the crack (see defined by r = vt, 6 = kit. At time t the crack has generated a plane reflected wave and a cylindrical diffracted wave. In this paper we will consider the case of a step-stress incident wave. The function /(r) in Eq. (2.3) then is of the form
where H(r) is the Heaviside step function. The method of solution of Eq. (2.5) is based on the premise that certain field variables should show dynamic similarity, since there is no characteristic length in this diffraction problem. This implies that these field variables depend on the independent variables r, 9 and t only through dependence on d and on the ratio r/t. For an incident wave of the form (2. 
-(a + 7r/2) < 6 < a + 7r/2, s = cT , W = W0 , (2.13) a -f" 7r/2 < 6 < 7r, s = cT , W = 0, (2.14) where C\ and C2 are complex constants. Schwarz-Christoffel transformations are discussed in some detail in [7] . The three arbitrary choices in the mapping are that the points A, F and D are mapped into the points f = -1, f = +1 and f = k, respectively.
The f-plane is shown in Fig. 3 .
The integral in Eq. (2.23) can be evaluated to yield
The mapping of the point F gives C2 = iir. By examining the changes of the imaginary parts at P and Q we obtain
respectively. Elimination of C\ from (2.25) and (2.26) yields
In view of Eqs. (2.25) and (2.26), the mapping can be rewritten as
Finally, comparing the coordinates of D in the y and f-planes, we obtain the following relation: The appropriate analytic function in the upper half of the f-plane can be obtained by the method of sectionally holomorphic functions. This method has been discussed in great detail by Muskhelishvili [5] , For the present problem it is convenient to work A problem with very similar conditions on the real axis was solved by Sih [8] .
Since Re F(f) is discontinuous at f = -|B and f = |® , it is to be expected that /(f) will contain poles at these points. It is easily checked that the following expression for /(f) in the upper halfplane satisfies Eqs. The problem is now in principle solved. To find an expression for W in terms of r, t and 6, f has to be expressed in terms of y by means of Eq. (2.24), whereupon the result must be substituted in Eqs. (2.40) and (2.30). As is often the case with the SchwarzChristoffel transformation, unfortunately, it is not possible to invert Eq. (2.24) analytically. The information that has thus far been gathered is, however, sufficient to derive expressions for the stresses and the particle velocity in the vicinity of the moving crack tip. This is shown in the next section. 
where K is the intensity factor. To relate K to G(y) we follow the steps outlined in the paper by Sih [6] , Thus, first Eqs. and then, since y -yD = p exp dtp) (see Fig. 2 ), we find 
It can be shown that K is an even function of k. The remaining task is to employ Eqs. (3.1) and (3.2) to obtain expressions for the shear stress and the particle velocity in the vicinity of the crack tip. To this end we introduce a new set of polar coordinates z, R, <p centered at the crack tip, as shown in For small values of R/vt the following relations can easily be derived: It should be noted that does not depend on k. The dependence of tvz on y in the immediate vicinity of the crack tip thus is independent of the skew of crack propagation.
In Fig. 5 the function $T is plotted versus y for various values of v/cT . It is noted that the maximum of 3>r moves out of the plane of crack propagation (<p = ir) as v/cT increases.
To compute the particle velocity in the vicinity of the crack tip we observe that dW/dt = -(r/t)dW/dr. The corresponding expression for tv, can be shown to agree with an expression derived earlier in [9] in the vicinity of the crack tip for a crack propagating in its own plane. 5. Singularity at the corner. The stress t0z in the vicinity of the corners at the points P and Q can also be obtained by a limiting process in the f-plane. Since the manipulations are straightforward and similar to the ones carried out in [4] , they will not be recorded here. In the vicinity of P we find 6. Results. The intensity factor K, which appears in the expressions for r", and W ((3.16) and (3.20), respectively), has been plotted in Figs. 5 and 6 versus the parameter k which defines the angle of skew. The diagrams show that for small values of v/cT the maximum of K occurs for k = 0, i.e. for propagation of the crack in its own plane. As the speed of crack propagation increases beyond approximately v/cT = 0.3 for an angle of incidence a = 0°, and a value somewhat smaller than v/cT = 0.2 for a = 45°, the maxima of K occur at increasing values of k. When v/cT approaches unity the maxima move to k = 0.5 and k = 0.75 for a = 0 and a = 45°, respectively, i.e. toward the point corresponding to E in Fig. 1 .
